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(57) ABSTRACT

Sheet having fastening elements, comprising a base strip
made of thermoplastic material and at least one element
made from the strip, the element consisting of a stem
extending in a transverse, in particular vertical, direction to
the plane of the base strip, and having a cross section which
is substantially uniform or decreases from the base strip
towards the apex of the stem, in particular as far as the apex
of the stem, and a part forming a head which protrudes
laterally from the apex of the stem.
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1
CONNECTION ELEMENT FOR FORMING
THE MALE PORTION OF AN AUTOMATIC
FASTENER

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a division of U.S. patent application
Ser. No. 13/318,378 filed on Nov. 1, 2011, which is incor-
porated herein by reference, which was based upon and
claimed the benefit of priority from the prior PCT/FR2010/
000339 filed on Apr. 30, 2010; and French Patent Applica-
tion No. FR 09 02358, filed on May 15, 2009, the entire
contents of which are incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to a sheet having fastening
elements intended to form the male part of a touch-and-close
element of the (male-female) hook-and-loop type which
consists of a sheet, in particular made of thermoplastic
material, from which protrude the fastening elements com-
prising a stem extending transversely, in particular substan-
tially perpendicular, relative to the sheet and terminated by
a head which protrudes laterally from the stem.

The present invention also relates to a method for manu-
facturing a sheet of this type, in addition to an installation for
manufacturing a sheet of this type.

BACKGROUND ART

In order to manufacture sheets having mushroom-shaped
hooks, i.e. consisting of a strip made of thermoplastic
material, from which mushroom-shaped fastening elements
protrude, each consisting of a stem substantially perpendicu-
lar to the sheet and consisting of a head part which protrudes
laterally from the stem all around said stem, it is already
known in the prior art to extrude a thermoplastic material
from an extruder to shape and convey a sheet, substantially
in a form which hereinafter will be referred to as molten and
which, without being liquid, is nevertheless not completely
solid but is partially softened, between a pressing roller and
a forming roller, the forming roller comprising cavities
having a complementary stem shape, such that when the
sheet is passed between the two rollers, after solidification of
the material, a sheet is obtained at the outlet comprising
substantially cylindrical or conical stems which are subse-
quently deformed by pressing and/or by heating the upper
part to form a mushroom-shaped fastening head.

These fastening elements made from the sheet are
intended to cooperate with loops of a loop part consisting,
for example, of a looped (knitted or woven) fabric, in
particular made on a three-bar loom comprising warp
threads, weft threads and loop threads, or a non-woven
fabric forming loops.

It is desirable to provide fastening elements which, when
they cooperate with the loop parts, have the greatest possible
tensile strength and/or peel strength.

DISCLOSURE OF THE INVENTION

In the present application, by the projecting fastening
angle of the curvature of the lower surface of the head in a
given longitudinal radial half-section plane (relative to the
median longitudinal axis of the stem, in particular the
vertical axis passing through the centre of the stem), or left,
respectively right, fastening angle, is understood the angle o
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2

formed in the given radial longitudinal half-section plane
between, on the one hand, the axis (conventionally the
horizontal axis) perpendicular to the longitudinal axis of the
stem (conventionally the vertical axis) and the straight line
passing through the two points Ph and Pb of the given radial
plane defined as being respectively, for Pb, the point of the
head which is the most remote from the stem in this radial
half-plane, and Ph, the first point of the lower surface of the
head of the fastening element, leaving the stem and passing
towards the point Pb where the tangent at this lower surface
is the least inclined (in absolute value) relative to said
perpendicular axis (conventionally the horizontal axis), in
particular is parallel thereto. In particular, when the lower
surface comprises a highest point which is different from the
point Pb which is the most remote from the stem, it is at this
point that the tangent is the least inclined and, in particular,
is parallel to the perpendicular axis, which is conventionally
the horizontal axis.

When the straight line PhPb is inclined downwards rela-
tive to the axis (conventionally the horizontal axis) perpen-
dicular to the longitudinal axis of the stem, the fastening
angle is negative and when it is inclined upwards the angle
is positive.

According to the invention, a sheet having fastening
elements, comprising a base strip, in particular made of
thermoplastic material and at least one fastening element
made from the strip, the fastening element consisting of a
stem part and a head part protruding laterally from the stem,
the head comprising two left and right wings protruding
laterally from the stem in a transverse direction, or CD,
respectively having a fastening angle which is the greatest to
the left and right; and on the other hand, radially between the
two wings, a rear projecting part, protruding from the stem
on the rear side in a direction MD perpendicular to the
direction CD, having a fastening angle which is the greatest
to the rear, is characterised in that the two fastening angles
which are the greatest to the left and right are greater than
the fastening angle which is the greatest to the rear.

Thus, according to the invention, the head has a shape
which proves advantageous in terms of the cooperation of
the fastening element with the loops, said loops being able
to be easily hooked along certain “approach axes”, and then
being better supported by the parts which protrude the most.

Preferably, the greatest fastening angles to the left and
right are strictly positive, whilst the fastening angle to the
rear is zero or less than zero.

Preferably, the head, on a front part, i.e. on the side
opposing the projecting part, does not protrude laterally
from the stem.

According to a further embodiment, on the front part, the
head also protrudes from the stem, such that the head
protrudes from the stem over 360° and the fastening element
is thus mushroom-shaped.

According to a preferred embodiment of the invention, in
longitudinal section in the direction CD, the two left and
right wings are substantially symmetrical relative to the
central longitudinal plane MD.

According to a preferred embodiment of the invention,
the distance by which each wing protrudes on the left or
right side in the transverse direction increases gradually
from the front side passing in the direction towards the rear
side and as far as an intermediate point which is the most
remote from the stem.

Preferably, the stem has a shape which is polygonal, in
particular substantially rectangular or square in cross sec-
tion, preferably having a ratio of the greatest longitudinal
dimension to the greatest lateral dimension which is strictly
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between 1 and 2, the longitudinal dimension extending
preferably in the direction MD.

According to a preferred embodiment, the head comprises
two protuberances in the form of ribs which extend from
edges of the stem formed by its rear corners to the external
edge of the head, in particular as far as the points of the
external edge where the wings respectively to the left or
right and the rear projecting part are joined.

Preferably, each rib has a ridge continuing from the
respective edge of the stem from which it extends.

Preferably, the defining plane between the head and the
stem is inclined downwards in the direction towards the rear
relative to the plane of the base.

Preferably, on the side opposing the rear projecting part,
the upper surface of the head comprises a concave region of
which the concavity is turned in a direction which is away
from the fastening element, this concave region being
defined to the rear by a ridge line and to the front by the
stem-head defining plane.

Preferably, the ridge line comprises two right and left
apexes which are the two highest points of the head respec-
tively to the right and to the left of the front-rear axis of the
head passing through the axis of the stem.

Preferably, the two apexes are closer to the front edge than
the rear edge.

These two apexes have the function of guiding the loops
in an optimal manner, either to divert them towards the
fastening element along the side opposing the projecting
part, or to divert them to the wings, thus promoting the best
possible hooking of the loops.

The present invention also relates to a method for manu-
facturing a sheet having fastening elements, in particular a
sheet having fastening elements according to the invention.

According to the invention, a method for manufacturing
a sheet having fastening elements comprises the steps in
which:

a sheet having preforms is conveyed comprising a base
strip and at least one preform protruding transversely, in
particular substantially perpendicular, from the sheet, the at
least one preform being, for example, a cylindrical stem or
stems of square or rectangular and/or conical shape;

said sheet having preforms is passed into an interstice
formed between a curved or straight support surface of a
support element, in particular a support roller, the support
being such that the sheet is in contact with the support
surface with its side without preforms, and a curved or
straight pressing surface of a pressing element, the concavi-
ties of the two support and pressing surfaces being turned in
the same direction, the interstice having an inlet thickness
and an outlet thickness which is less than the inlet thickness,
the support element driving the sheet having preforms at a
driving speed whilst the pressing surface is fixed or is
displaced at a speed which is less than the driving speed;

the total height consisting of the sum of the thickness of
the base strip and of the height of each preform being greater
than the thickness at a point located between the inlet and the
outlet, this point being able to be the inlet and the thickness
of the interstice decreasing from this point to the outlet, in
particular as far as the outlet, such that the preforms are
deformed by increasing compression towards the outlet, to
obtain thus a sheet having fastening elements.

According to a first preferred embodiment, the support
element is a roller and the pressing element has a circular
cylindrical surface of which the concavity is turned towards
the support element, the arrangement of the two elements
being such that the interstice formed between the two
decreases from the inlet to the outlet of the interstice.
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According to a preferred embodiment of the invention,
one of the elements is maintained at ambient temperature,
whilst the other element is heated, in particular to a softening
temperature (i.e. beyond the limit of elastic deformation)
between 100° C. and 165° C., in particular when the
thermoplastic material is a polyolefin, for example a PE
(polyethylene) or a PP (polypropylene) or a copolymer.

Preferably, the element maintained at ambient tempera-
ture is the support element, i.e. the element on the side of the
sheet opposing the stems, whilst the heated element is the
pressing element.

Preferably, the preform consists of a stem and a head
protruding from the stem in the direction of the front of the
sheet, and at the outlet of the decreasing interstice, after
deformation of the head by the hot pressing surface and by
the friction caused, fastening elements according to the
invention are obtained having a part projecting in the
direction of the rear of the sheet, i.e. on the opposing side
relative to the head of the preform and, in particular, on the
side opposing the direction of conveyance of the product.

Thus a fastening element is obtained having an overhang
and/or an asymmetrical projection, in particular, as accord-
ing to the invention.

Preferably, the sheet having preforms conveyed into the
interstice is obtained by conveying a sheet having stems
comprising a base strip and stems protruding transversely, in
particular substantially perpendicular, from the sheet, being
in particular of cylindrical shape, in particular polygonal, in
particular square or rectangular and/or conical, between a
preliminary support element, in particular a preliminary
support roller and a preliminary pressing element, in par-
ticular a preliminary pressing roller;

a preliminary interstice being formed between the two
preliminary support and pressing elements such that the
stems are compressed by the preliminary pressing element
against the preliminary support element such that at the
outlet of the preliminary interstice said sheet having pre-
forms is obtained, comprising a sheet and preforms which
have at their end a head part which protrudes laterally, the
height of the preforms being less than the height of the stems
upstream of the preliminary interstice between the two
preliminary support and pressing elements;

the preliminary support element being displaced at a first
speed (V) measured in the direction of conveyance of the
sheet in the region of the preliminary interstice and the
preliminary pressing element displaced at a second speed
(V,) measured in the direction of conveyance of the sheet in
the region of the preliminary interstice, the two speeds being
different from one another, in particular in absolute values.

If the speed of the preliminary pressing element or roller
is greater than the speed of the preliminary support element
or roller, a shape is obtained for the preforms known as that
of'a “peaked cap” with an overhang to the front of the stem
in the machine direction (the example shown in FIG. 1)
whilst in the reverse case, the overhanging shape known as
that of a “peaked cap” is obtained to the rear of the stem in
the machine direction.

Preferably, the preliminary support element and the sup-
port element are formed by the same element, in particular
a roller of which one portion serves as a preliminary support
roller and a further portion as a support roller.

Preferably, the two preliminary support and pressing
elements are rollers which have an identical radius and their
centres are arranged on a perpendicular relative to the sheet
which moves past.

Preferably, a return roller is provided in front of the
preliminary interstice.
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The present invention also relates to an installation for
manufacturing a sheet having fastening elements, in particu-
lar according to the invention.

According to the invention, the installation intended for
manufacturing a sheet having fastening elements comprises
a support element, in particular a roller, having a curved or
straight support surface and a pressing element having a
curved or straight pressing surface, the two support and
pressing surfaces being arranged having their concavity
turned in the same direction so as to form an interstice
therebetween, and means intended to convey a sheet having
preforms to make it pass into the interstice between the two
elements such that the sheet is supported by its side without
preforms, the interstice extending between an inlet and an
outlet, and at least over one portion preferably between the
inlet and the outlet, the thickness of the interstice decreasing
towards the outlet; the support element driving the sheet at
a driving speed whilst the pressing surface is fixed or
displaced at a speed which is less than the driving speed.

According to a preferred embodiment, the support ele-
ment is a roller and the pressing element comprise a curved
pressing surface having its concavity turned towards the
support roller, this surface consisting in section, in particu-
lar, of a circular arc.

According to a preferred embodiment, a preliminary
support element, in particular a preliminary support roller,
and a preliminary pressing element, in particular a prelimi-
nary pressing roller, are provided upstream, a preliminary
interstice being formed between the two preliminary ele-
ments, and the preliminary pressing element having a first
displacement speed V1 in the region of the preliminary
interstice, measured in the direction of conveyance, and the
preliminary support element having a second displacement
speed V2 in the region of the preliminary interstice, mea-
sured in the direction of conveyance, which is different from
the speed V.

Preferably, the preliminary pressing element is heated to
a temperature which is greater than the temperature of the
preliminary support element, in particular to a softening
temperature of between 100° and 165° in the case where the
thermoplastic material is a polyolefin, for example a PE or
a PP or a copolymer, and the support element is at a
substantially ambient temperature, in particular between 20°
and 40° C.

Preferably, the preliminary support element is a roller and
the support element consists of the same roller, a sector of
the roller forming the preliminary support element whilst a
further sector of the roller forms the support element.

Preferably, the pressing element is brought to a tempera-
ture of between 100° C. and 160° C.

BRIEF DESCRIPTION OF THE DRAWINGS

By way of example, an embodiment is now described of
a device according to the invention and sheets having stems
obtained according to the invention by referring to the
drawings, in which:

FIG. 1 is a schematic view of an installation according to
the invention in which the conveyed sheet having fastening
elements is also shown;

FIG. 2 is a view along a median longitudinal section of
part of a sheet having preforms, before its entry into the
interstice of decreasing thickness;

FIG. 3 is a view from above (along the line III of FIG. 2)
of the sheet having preforms of FIG. 2;
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FIG. 4 is a view in cross section along the line IV-IV of
FIG. 2, this line passing substantially through the central
axis of the stem;

FIG. 5 is a view along a longitudinal section of part of a
sheet having fastening elements obtained at the outlet of the
interstice of decreasing thickness;

FIG. 6 is a view in section along the line VI-VI of FIG.
5, this line passing substantially through the central axis of
the stem;

FIG. 7 is a view from above (along the line VII of FIG.
5) of the sheet part of FIG. 5;

FIG. 8 is a view identical to FIG. 7 in larger scale showing
the circle circumscribed by the head and the angles A, B and
(O

FIG. 9 is the view of FIG. 7 in larger scale;

FIG. 10 is a view of the installation of FIG. 1 without the
conveyed sheet;

FIG. 11 is a view in front perspective of the fastening
element of FIGS. 5 to 7,

FIG. 12 is a view from the side (CD) of the fastening
element of FIG. 11;

FIG. 13 is a view in rear perspective from below of the
fastening element of FIGS. 11 and 12;

FIG. 14 is a view in front perspective from below of the
fastening element of FIGS. 11 to 13; and

FIGS. 15 to 19 are line drawings of the fastening element
similar to FIGS. 5 to 7 and 11 to 14.

PREFERRED EMBODIMENTS FOR CARRYING
OUT THE INVENTION

In FIG. 1, an installation for manufacturing a sheet having
fastening elements is shown schematically.

A sheet 1 having cylindrical stems, for example of
polygonal, for example square or rectangular, or elliptical, in
particular circular, or similar and/or conical cross sections is
conveyed from a device for forming sheets having stems, not
shown, which comprises, conventionally, a forming roller,
comprising cavities having shapes complementary to the
stems which are desired to be formed, and a pressing roller,
said rollers being remote from one another to form an
interstice into which a thermoplastic material is brought by
means of extrusion, in the form of a sheet of material which
is neither entirely solid nor liquid to force the material into
the moulding cavities so that, at the outlet, the sheet 1 having
stems is obtained by moulding in the cavities, having stems
of a shape which is complementary to that of the cavities, in
particular of cylindrical shape, for example polygonal, in
particular square or rectangular, or elliptical, in particular
circular, and/or slightly conical.

This sheet having stems 1 is then conveyed (in particular
by means of a return roller) into a first interstice 2 (prelimi-
nary interstice) formed between a support roller 3 (prelimi-
nary support roller) and a first pressing roller 4 (preliminary
pressing roller). The two rollers have substantially the same
diameter.

As viewed in FIG. 1, the support roller 3 rotates at a
rotational speed in the anticlockwise direction, so as to drive
the sheet 1. The pressing roller 4 rotates in the opposing
direction. It could also rotate in the same direction. The
interstice 2 between the two rollers has a depth which
consists of the smallest distance measured between the two
rollers along a line passing through their respective centres,
which is adjusted to be less than the total height of the strip
5 of the sheet and of a stem 6 of the sheet having stems,
conveyed upstream of said interstice.
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The preliminary pressing roller 4 is heated to a tempera-
ture which is greater than the temperature of the support
roller which, itself, is preferably maintained at ambient
temperature. In particular, when the thermoplastic material
is a polyolefin, the preliminary pressing roller 4 is heated to
a temperature of between 110 and 165° C. This temperature
has to be less than the melting temperature of the thermo-
plastic material which passes between the two rollers and
which forms the sheet having stems.

The rotational speed of the preliminary pressing roller 4
and the speed of the preliminary support roller 3 are selected
so that the speed V1, measured in the direction of convey-
ance of the sheet in the region of the preliminary interstice,
of the pressing roller is different from the speed V2, mea-
sured in the same direction of conveyance in the region of
the interstice (i.e. tangentially to the two rollers in the region
where they form the interstice) of the support roller.

In particular in the embodiment shown, the speed V1 is
greater than V2, in particular 5 to 20% greater, the speed V2
being able, in particular, to be between 5 and 15 m/min.
When the two speeds are directed in opposing directions,
they are measured in the direction of V2, V1 thus having
negative speed and thus less than V2.

At the outlet of the first interstice 2 between the two
preliminary rollers 3 and 4, the sheet having stems becomes
a sheet having fastening elements or preforms comprising a
base 5 and fastening elements 6' consisting of a stem 7 and
a head 8. The head 8 protrudes from the stem in the forward
direction relative to the direction of conveyance. The sheet,
still supported by the support roller 3, is conveyed into a
second interstice 10.

This interstice 10 extends along the circular periphery of
the roller 3, over a circular arc of a length of 200 mm.

This interstice is formed between, on the one hand, a
portion of the external surface of the support roller 3 and, on
the other hand, a curved surface 11 which is circular in cross
section (plane of the figure) of a pressing element 12. The
interstice extends between an inlet point E and an outlet
point D. The depth of the interstice, i.e. the distance between
the two opposing surfaces, namely the surface 11 and the
portion 30 of the external surface of the roller 3, decreases
from the point E to the point D, i.e. decreases in the direction
in which the strip is conveyed. The depth is measured in the
radial direction (perpendicular to the tangent) of the external
surface of the roller 3. It is approximately 1 mm at the inlet
and approximately 0.4 mm at the outlet. Over a first length
B of the interstice 10, the thickness is greater than the total
height of the strip 5, and of a preform 6' emerging from the
first interstice. After this first length, during which the sheet
and the preforms are preheated, the sheet enters a second
length C of which the depth is equal to and then less than the
total height of the strip 5 and a preform 6', so that contact is
made with the surface 11, a contact where the pressure
increases as the outlet D is approached. Over this length C,
the definitive shape of the head is produced.

The pressing element 12 is fixed (zero speed of displace-
ment). It could also be mobile, but always such that its speed
it less than V2 when measured in the direction of V2.

The concavities of the opposing surfaces 11 and 30 are
turned in the same direction, namely towards the centre of
the support roller 3. If required, either of these two surfaces
or both surfaces are rectilinear or substantially rectilinear.

The elements, in particular pressing elements, are gener-
ally made of metallic material, in particular hard material.
They may, however, also be made of other materials able to
tolerate temperatures in the order of 160° C.
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Similarly, the support roller is made of metal. It may,
however, also be made of any other material tolerating
temperatures in the order of 40° (rubber, thermoplastic, etc.).

In FIG. 2, a view in longitudinal section is shown, i.e. in
a plane which is both parallel to the direction MD (machine
direction) and perpendicular to the base plane of the sheet,
of a sheet having preforms at the outlet of the first prelimi-
nary interstice between the two preliminary support and
pressing rollers 3 and 4. A preform 6' made from the base 5
of'the sheet in the vertical or perpendicular direction relative
to the base consists of a stem 7 of which the cross section,
i.e. in a plane parallel to the base 5, is substantially uniform
or strictly decreases towards its apex and as far as its apex
(this is the case shown in the figures). This stem 7 is
extended at its upper end or apex by a head part 8 which
protrudes laterally from the stem 7. In the view in longitu-
dinal section shown in FIG. 2, which is a substantially
median section of the preform, the head part 8 protrudes at
the front side (to the left in the figure) of the machine
direction and does not protrude at the rear side (or right side
of'the figure), and in particular at the rear side does not have
a fastening capacity. The head part 8 has, viewed from above
as in FIG. 3, an upper surface having in section a substan-
tially oval or elliptical shape. It protrudes from the stem over
a large part of the circumference of the stem, with the
exception of a rear part which extends over an arc of the
periphery of the stem corresponding to approximately 25%
of the total periphery of the head. This percentage may,
according to the invention, vary by 15% to 50%. This
corresponds, in the case of a circular head, to an angular
section between approximately 50° and 170°, in particular
approximately 90°.

The part of the head which does not protrude is located in
this embodiment at the rear end, as the preliminary pressing
roller rotates more rapidly than the support roller.

In FIG. 4, one of the preforms of FIG. 2 is shown along
a sectional view in the transverse direction (CD). The head
part 8 protrudes on both the left and right sides of the stem
by a distance which in this case is substantially equal. The
distance measured in the direction CD, of which the head
part 8 protrudes from the left and right sides in the direction
CD (cross direction) relative to the stem 7 increases at the
rear side of the stem where it is zero, passing as far as the
front side of the stem where it is at a maximum.

In cross section, the stem may have a rectangular, square,
polygonal, circular, oval or similar section. Preferably, as
shown in the figures, it is rectangular, having a ratio of its
length to its width which is preferably between 1 and 2. In
particular, its length is oriented in the direction MD and its
width is oriented in the direction CD.

In FIGS. 5 t0 9 and 11 to 15, the sheet having fastening
elements is shown, as obtained at the outlet of the interstice
10. Each fastening element consists of a stem part 17 having
a cross section (i.e. perpendicular to the direction in which
the axis of the stem extends, a direction which in this
embodiment is vertical, given that it is entirely conceivable
within the scope of the present invention that this axis of the
stem is inclined relative to the vertical) which is constant or
decreasing. A head part 18 of the fastening element pro-
trudes laterally from the stem part 17.

Within the scope of the present invention, a hook, mush-
room or fastening element comprises two parts, namely a
stem part and a head part which protrudes laterally from the
stem. Below is defined the defining plane between the head
and the stem which is such that the head and the stem are
each on one side of this plane.
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To determine this plane, the rear edge and the front edge
of the stem are defined, which are the lines comprising the
rearmost points of the external surface of the stem, respec-
tively the furthest to the front of the stem.

For the rear edge, the point M2 is defined as being the
point of the edge from which, when moving along the rear
edge from the bottom of the stem (in the region of the base)
to the top, the line forming the edge starts to have a curved
shape, in particular oriented in a direction towards the rear,
relative to the part of the edge which is located under this
point M2, given that in front of this defining point M2, the
rear edge is generally either vertical (cylindrical stem) or
inclined to the front (conical stem).

For the front edge, on the side opposing the rear side, the
point M1 is defined corresponding to the position where the
front edge starts to have a curved shape, given that in front
of'this point the front edge is generally of vertical rectilinear
shape or inclined to the rear.

The defining plane is thus the plane comprising the
straight line M1M2 and perpendicular and parallel to the
direction CD.

For example, in the case where the cross section of the
stem is rectangular or square and thus comprises four
corners, two defining front points and two defining rear
points of the head are defined which are located on the
respective edges of the stem.

At the front, on the side opposing the rear side, the two
points correspond at the position where the front edges start
to have a curved shape, after having had a shape which is
vertical and rectilinear or inclined towards the rear.

Thus, by way of example, in the embodiment of FIGS. 11
to 14, as may be seen in FIG. 12, the straight line M1M2 has
been shown which is inclined downwards and rearwards, in
particular by an angle of approximately 10° and which is
generally between 1° and 20°. In the case shown, the points
M1 and M2 are duplicated as there are two edges on each
side (one edge per corner of the rectangle or square forming
the section of the stem).

In each plane in longitudinal section of the hook, a curve
is defined corresponding to the lower surface of the head
which protrudes from the stem to the right and to the left of
the stem in the plane. Each curve to the right and to the left
comprises a point Ph which is the highest and a point Pb
which is the lowest, respectively to the left or right of the
highest point.

As indicated above, the projection of the hook, mushroom
or fastening element is defined in a given radial longitudinal
half-section plane, as being the angle between the horizontal
or the base plane of the sheet from where the fastening
element originates and the straight line passing through the
two points Pb and Ph. The larger the angle, the greater the
projection of the head in the given plane. The external
peripheral edge of the head is defined as being the curve Cb
comprising all the points Pb.

As may be seen in FIGS. 4 and 5, the greatest fastening
angle to the left or to the right (the two wings are symmetri-
cal), is equal to a and is strictly positive, the straight line
PhPb shown being inclined downwards in the left radial
half-plane of FIG. 6 whilst the fastening angle which is the
greatest to the rear b shown in FIG. 5 is negative (the straight
line PhPB shown being inclined upwards in the rear radial
half-plane of FIG. 5) and is thus smaller than the angle a.

As may be seen in FIG. 7 or in enlarged manner in FIG.
9, the curve Cb, which corresponds to the external edge of
the head, comprises a front curved segment 20, a right
intermediate segment 40, a left intermediate segment 41, a
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right lateral curved segment 21, a rear curved segment 22
and a left lateral curved segment 23.

Similarly, the curve Ch (dotted in FIG. 9) comprises a
front curved segment 20 (identical to the front curved
segment of the curve Cb, since the head along this section
does not protrude from the stem), a right intermediate
segment 46, a right lateral curved segment 25, a rear curved
segment 26, a left lateral curved segment 27 and a left
intermediate segment 47.

These segments 20 to 27 and 40, 41, 46 and 47 may be
roughly equated to circular arcs.

The concavity of the front segment 20 is turned towards
the front. The concavity of the rear segment 22 is turned
towards the front. The concavities of the segments 21, 22,
23, 25, 26, 27 are turned towards the stem.

The concavity of the intermediate segments 40 to 47 is
turned towards the exterior of the element.

The zone respectively defined by the segments 40 and 42
and 41 and 43 has a concave surface of which the concavity
is turned towards the exterior of the element.

The concavity of the rear segment 26 is turned to the front.
The concavities of the segments 25 and 27 are turned
towards the stem, facing one another.

The curvature of the segment 26 is smaller than that of the
segment 22 (the radius of curvature of the segment 26 is
greater than that of the segment 22).

The curvature of the segment 21 is greater than that of the
segment 25 (the radius of curvature of the segment 21 is
smaller than that of the segment 25).

The curvature of the segment 23 is greater than that of the
segment 27 (the radius of curvature of the segment 23 is
smaller than that of the segment 27).

Substantially along the entire segment 22 and, in particu-
lar, at its central point or furthest to the rear, the projection
of the head is substantially equal to zero.

Over substantially the entire segment 23 (respectively 21)
the projection of the head is greater than the greatest
projection of the head over the rear segment.

Thus over the lateral zones of the head of the fastening
element there is a large projection which makes it possible
to ensure excellent behaviour in traction of a loop and over
the front zones there are small projections which make it
possible for the loop to be guided easily to cooperate with
the lateral wings of the head.

Moreover, two intermediate segments 40 and 41 extend
between the segment 20 and respectively the segments 21
and 23.

In FIGS. 11 to 14 various views in perspective have been
shown of the embodiment of FIGS. 5 to 7.

The fastening element comprises a stem part 30 of rect-
angular or square cross section (parallel to the base strip
from which the fastening element originates), comprising
four corners. Thus, along the height of the stem 30, four
edges 31 extend upwards from the base substantially as far
as the level from which the head part 32 of the fastening
element extends. The cross section of the stem has a
rectangular or square surface area which decreases from the
base as far as the level where the head part commences. It
could also be constant.

On two opposing sides in the direction CD (viewing axis
of FIG. 12), the head comprises two wings 33, 34 of which
the external edges correspond to the segments 21 and 23. On
the front side in the direction MD (indicated in FIG. 12) the
head does not protrude from the stem. On the rear side in the
direction MD (to the left of FIG. 12) the head comprises a
projecting part 35 of which the external edge corresponds to
the portion 22.
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The fastening projection or fastening angle of the wings
at the point which is the most remote from the stem in the
direction CD is greater than all the fastening projections of
the projecting part.

The upper surface of the head comprises on the rear side
a concave region 36 of which the concavity is turned in a
direction which is away from the fastening element, in
particular upwards. This concave region is defined at the rear
by a ridge line 37 and to the front by the stem, in particular
by the portion 20.

The ridge line 37 consists of a right portion 42, a central
portion and a left portion 43. The two right and left portions
42 and 43 extend from the junction of the portion 20 and
respectively the intermediate right and left portions 40 and
41, respectively as far as two right and left apexes 38,
between which the central portion of the ridge line extends.
This central portion comprises the rearmost central point 49.

Moreover, two right and left intermediate ridge lines 44
and 45 connect the front ends of the edges or portions 21 and
23 of the right and left wings to the two right and left apexes
38 respectively.

The external surface of the head comprises, apart from the
concave surface 36, two additional right and left concave
surfaces with a concavity turned towards the outside and
which are defined respectively by the portions 40, 42, 44 and
41, 43, 45.

The two apexes 38 are the two highest points of the upper
surface of the fastening element. The presence of these two
highest apexes 38 has the advantage that they guide the
loops intended to cooperate with the fastening element,
either towards the fastening element immediately to the
front, or towards the wings 33, 34 such that the loops are
particularly well fastened to the fastening elements and a
male-female touch-and-close element is obtained having an
excellent tensile strength and/or peel strength.

On the side of the projecting part 35, two ribs 39 extend
from the upper ends of the rear edges 31 of the stem as far
as the external edge 20 (position of the points Pb) of the
head. These ribs have the shape of a thickening having a
ridge line continuing from the rear edges 31. They extend as
far as the external edge of the head, at two points which are
located on the rear side in the direction MD by being offset
laterally relative to the stem in the direction CD. These two
ribs provide the fastening element with a greater tensile
strength and/or peel strength when cooperating with the
loops.

On the other side of the ridge line 37 relative to the
concave region 36, i.e. on the rear side in the direction MD,
the upper surface of the head is convex having its convexity
turned upwards, the region being defined by the rear external
edge of the projecting part, by the external edges of the two
wings, by the part of the ridge line 37 which extends
between the two apexes 38 and by the two intermediate ridge
portions 44 and 45.

The two wings 33, 34 have an external edge (position of
the points Pb) which has the shape of a convex curvilinear
curve (portions 21 and 23) of which the convexity is turned
in the direction which is away from the fastening element in
the direction CD.

For each wing, the projecting fastening angle increases
from the points Pb located below the end points 38 passing
to the rear in the direction MD. This increase in the pro-
jecting angle takes place as far as an intermediate point
corresponding substantially to the point of the convex cur-
vilinear curve of the edge of the wing which is the most
remote from the stem. Then this projection decreases as far
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as the ribs 39 where the external edge ceases to be that of the
wings, to become that of the extension which has a substan-
tially zero projecting angle.

According to a preferred embodiment of the invention

the base strip has a thickness of between 0.05 mm and 0.5
mm.

the stem has a height measured from the base to the apex
along the perpendicular from the base which is between
0.1 mm and 2.5 mm.

the head protrudes from the stem on the rear side, mea-
sured in the direction MD by a distance f of between
0.5% and 100% of the dimension of the section of the
stem in this direction.

in the direction CD, the head protrudes by a distance
measured in the direction CD, in the region of the rear
end of the stem, by a maximum distance e of between
50% and 500% of the dimension of the cross section of
the stem in this direction.

The circle C, inscribed in the head is defined as being the
circle of which the centre O1 is located half-way between
the extreme front point P1 in the direction MD in the view
from above of the fastening element (i.e. the point of the
upper surface of the head which is furthest to the front in the
direction MD) and the extreme rear point P2 in the direction
MD in the view from above of the fastening element (i.e. the
point of the upper surface of the head which is the furthest
to the rear in the direction MD) on the straight line passing
through these two points and of which the radius is equal to
this half distance.

Preferably, the external peripheral edges of the left and
right wings each extend over a length which corresponds to
a circular arc B on the circle Ci which is equal in FIG. 8 to
approximately 100° and which may generally be between
60° and 140°. The external peripheral edge of the projecting
part extends over a length which corresponds to a circular
arc C on the circle Ci which is equal in FIG. 8 to approxi-
mately 80° and which may generally be between 40° and
120°. Finally, the external peripheral edge along which the
head does not protrude from the stem extends over a length
which corresponds to a circular arc A on the circle Ci which
is equal in FIG. 8 to approximately 80° and which may
generally be between 40° and 120°.

What is claimed is:

1. A method for manufacturing a sheet comprising a base
strip and at least one fastening element made from one side
of the strip, said fastening element comprising a stem part
and a head part protruding laterally from the stem, compris-
ing the steps in which:

a preform sheet comprising said base strip and at least one
preform element made from said one side of the strip,
said preform element comprising a preform stem part
and a preform head part protruding laterally from said
preform stem part is passed into an interstice formed
between a curved support surface and a curved pressing
surface, said interstice having an inlet thickness and an
outlet thickness which is less than said inlet thickness,
wherein said preform head part protrudes laterally in a
machine direction, more on a first machine direction
side than on a second machine direction side, wherein
said first machine direction side is opposite from said
second machine direction side;

the total height consisting of the sum of the thickness of
the base strip and of the height of said at least one
preform element being greater than the thickness of the
interstice at the outlet, the thickness of the interstice
decreasing towards the outlet, such that said at least one
preform element is deformed by increasing compres-
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sion towards the outlet, to obtain thus said sheet com-
prising said base strip and said at least one fastening
element made from one side of the strip, said fastening
element comprising a stem part and a head part pro-
truding laterally from the stem in said machine direc-
tion, more on said second machine direction side than
on said first machine direction side.

2. The method of claim 1, wherein said first machine
direction side is the front machine direction side.

3. The method of claim 1, wherein the preform sheet
conveyed into the interstice is obtained by conveying a stem
sheet comprising said base strip and at least one stem
protruding from said sheet between a preliminary support
element and a preliminary pressing element; a preliminary
interstice being formed between the two preliminary support
and pressing elements such that said at least one stem is
compressed by the preliminary pressing element against the
preliminary support such that at the outlet of the preliminary
interstice said preform sheet is obtained.

4. The method of claim 3, wherein the preliminary support
element has a first speed (V) measured in the direction of
conveyance of the sheet in the region of the preliminary
interstice and the preliminary pressing element being has a
second speed (V,) measured in the direction of conveyance
of the sheet in the region of the preliminary interstice, said
first and second speeds being in the same direction but
different from one another.

5. The method of claim 1, wherein said curved support
and pressing surfaces are of cylindrical shape and are not
concentric.

6. The method as defined in claim 1, wherein a support
element comprising said support surface drives said preform
sheet at a driving speed and a pressing element comprising
said pressing surface is displaced at a pressing surface speed
that is less than said support driving speed.

7. The method of claim 6, wherein said pressing surface
speed is zero.

8. A method for manufacturing a sheet comprising a base
strip and at least one fastening element made from one side
of the strip, said fastening element comprising a stem part
and a head part protruding laterally from said stem part,
comprising the steps in which:

apreform sheet comprising said base strip and at least one

preform element made from said one side of said strip,
said preform element comprising a preform stem part
and a head part protruding laterally from said stem part
is passed into an interstice formed between a support
surface of a support element, wherein said preform
head part protrudes laterally in a machine direction,
more on a first machine direction side than on a second
machine direction side, wherein said first machine
direction side is opposite from said second machine
direction side, the support being such that the sheet is
in contact with the support surface by a side opposite
said one side of said strip, and a pressing surface of a
pressing element, said interstice having an inlet thick-
ness and an outlet thickness which is less than said inlet
thickness, wherein said support element drives said
preform sheet in said machine direction at a driving
speed and the pressing surface has a speed which is less
than said driving speed;
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the total height consisting of the sum of the thickness of
said base strip and of the height of said at least one
preform stem being greater than the thickness of the
interstice at the outlet, the thickness of the interstice
decreasing towards the outlet, such that said at least one
preform stem is deformed by increasing compression
towards the outlet, to obtain thus said sheet comprising
said base strip and said at least one fastening element
made from one side of the strip, said fastening element
comprising a stem part and a head part protruding
laterally from the stem, said head part protruding less
on said first machine direction side than on said second
machine direction side.

9. A method for manufacturing a sheet comprising a base
strip and at least one fastening element made from one side
of the strip, said fastening element comprising a stem part
and a head part protruding laterally from said stem part,
comprising the steps in which:

a preform sheet comprising said base strip and at least one
preform element made from said one side of said strip,
said preform element comprising a preform stem part
and a head part protruding laterally from said stem part
is passed into an interstice formed between a support
surface of a support element, wherein said preform
head part protrudes laterally in a machine direction,
more on a first machine direction side than on a second
machine direction side, wherein said first machine
direction side is opposite from said second machine
direction side, the support being such that the sheet is
in contact with the support surface by a side opposite
said one side of said strip, and a pressing surface of a
pressing element, said interstice having an inlet thick-
ness and an outlet thickness which is less than said inlet
thickness, wherein said support element drives said
preform sheet in said machine direction at a driving
speed and the pressing surface has a speed which is less
than said driving speed;

the total height consisting of the sum of the thickness of
said base strip and of the height of said at least one
preform stem being greater than the thickness of the
interstice at the outlet, the thickness of the interstice
decreasing towards the outlet, such that said at least one
preform stem is deformed by increasing compression
towards the outlet, to obtain thus said sheet comprising
said base strip and said at least one fastening element
made from one side of the strip, said fastening element
comprising a stem part and a head part protruding
laterally from the stem, said head part protruding less
on said first direction side than on said second machine
direction side and protruding also in a transverse direc-
tion, a fastening angle in the transverse direction being
greater than a fastening angle on said second machine
direction side.

10. The method of claim 8, wherein said preform stem

part has a cylindrical shape.

11. The method of claim 10, wherein said cylindrical
shape has a circular cross section.
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